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BEST AVAILABLE CC^Sc^ 

I Application No, : 10/666,615 WAR Q 8 2007 CascNo .: J83541J^ 

Amendments to the Claims: 

; The following Listing of Claims will replace all prior versions, and listings, of claims in 

I the application: 

Listing of Claims 

1-5. (Canceled) 

6. (Currently Amended) A method for making a glass-ceramic, the method 
comprising heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 50 percent by weight A1 2 0 3 , based on the 
total weight of the glass, REO, Zr0 2? and at least one of NbjOs or Ta 2 0 5 , wherein the glass 
contains not more than 10 percent by weight collectively As 2 0 3 , B 2 0 3 , Ge0 2 , P2O5, Si0 2 , Te0 2 > 
and V 2 0 5 , based on the total weight of the glass, [[wherein the glass comprises Zr0 2 ,]] and 
wherein the at least one of Nb 2 O s or Ta 2 0 5 is present in an amount sufficient to increase the rate 
of crystalline ZrC^ formation from the glass as compared to a comparative glass-ceramic made 
by heat-treating, in the same manner, the same glass free of Nl^Os and Ta 2 O s . 

7. (Canceled) 

8. (Previously Presented) A method for making a glass-ceramic, the method 
comprising heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 40 percent by weight A1 2 0 3 , based on the 
total weight of the glass, REO, at least 20 percent by weight Zr0 2 , based on the total weight of 
the glass, and at least one of Nb 2 0> or Ta 2 0 5 , wherein the glass contains not more than 10 
percent by weight collectively As 2 0 3 , B 2 0 3 , Ge0 2j P 2 0 5 , St0 2 , Te0 2 , and V 2 0 5 , based on the 
total weight of the glass, and wherein the at least one of Nb 2 0 5 or Ta 2 0 5 is present in an amount 
sufficient to increase the rate of crystalline Zr0 2 formation from the glass as compared to a 
comparative glass-ceramic made by heat-treating, in the same manner, the same glass free of 
Nb 2 0 5 and Ta 2 0. 

9-10. (Canceled) 
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11. (Previously Presented) A method for making a glass-ceramic, the method 
comprising heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 50 percent by weight A1 2 0 3 , at least 30 
percent by weight REO, and at least 10 percent by weight Zr0 2 , based on the total weight of the 
glass, and at least one of Nb 2 0 5 or Ta 2 0 5 , wherein the glass contains not more than 10 percent by 
weight collectively As 2 0 3 , B 2 0 3 , Ge0 2 , P 2 0 5 , Si0 2 , Te0 2 , and V 2 0 5 , based on the total weight of 
the glass, and wherein the at least one of Nb 2 O s or Ta 2 0 5 is present in an amount sufficient to 
increase the rate of cry stalline Zr0 2 formation from the glass as compared to a comparative glass- 
ceramic made by heat-treating, in the same manner, the same glass free of NbiOs and Ta 2 0 5 . 

12-34. (Canceled) 

35. (Previously Presented) A method for making abrasive particles, the method 
comprising heat-treating glass particles to convert at least a portion of the glass to crystalline 
ceramic to provide glass-ceramic abrasive particles, the glass comprising at least 50 percent by 
weight A1 2 0 3 , based on the total weight of the glass, REO, Zr0 2 , and at least one of Nb 2 0 5 or 
Ta 2 0 5 , wherein the glass contains not more than 10 percent by weight collectively As 2 0 3 , B 2 0 3 , 
Ge0 2 , P 2 0 5 , Si0 2 , Te0 2 , and V 2 0 5a based on the total weight of the glass, and wherein the at 
least one of Nt^Os or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline 
Zr0 2 formation from the glass as compared to a comparative glass-ceramic made by heat- 
treating, in the same manner, the same glass free of Nb 2 Os and Ta 2 Os. 

36, (Canceled) 
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37. (Previously Presented) A method for making abrasive particles, the method 
comprising heat-treating glass particles to convert at least a portion of the glass to crystalline 
ceramic to provide glass-ceramic abrasive particles, the glass comprising at least .35 percent by 
weight A1 2 0 3 , based on the total weight of the glass, REO, at least 20 percent by weight Zr0 2 , 
based on the total weight of the glass, and at least one of Nb 2 0 5 or Ta 2 Q 5: wherein the glass 
contains not more than 10 percent by weight collectively As 2 0 3 , B 2 0 3 , Ge0 2> P 2 0 5 , Si0 2 , Te0 2 , 
and V 2 0 5 , based on the total weight of the glass, and wherein the at least one of Nb 2 0 5 or Ta 2 0 5 
is present in an amount sufficient to increase the rate of crystalline Zr0 2 formation from the glass 
as compared to a comparative glass-ceramic made by heat-treating, in the same manner, the same 
glass free of Nb 2 0 5 and Ta 2 Os. 

38-39. (Canceled) 

40. (Previously Presented) A method for making abrasive particles, the method 
comprising heat-treating glass particles to convert at least a portion of the glass to crystalline 
ceramic to provide glass-ceramic abrasive particles, the glass comprising at least 50 percent by 
weight Al 2 0 3j at least 30 percent by weight REO, at least 10 percent by weight Zr0 2r based on 
the total weight of the glass, and at least one of Nb 2 0 5 or Ta 2 0 5 , wherein the glass contains not 
more than 10 percent by weight collectively As 2 0 3 , B 2 0 3? Ge0 2 , P 2 0 5 , Si0 2 . Te0 2j and V 2 0 5 , 
based on the total weight of the glass, and wherein the at least one of Nb 2 0 5 or Ta 2 0 5 is present 
in an amount sufficient to increase the rate of crystalline Zr0 2 formation from the glass as 
compared to a comparative glass-ceramic made by heat-treating; in the same manner, the same 
glass free of NbaOs and Ta 2 Os. 

41-61. (Canceled) 

62. (Previously Presented) The method according to claim 6, wherein the at least one 
of Nb 2 05 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 1.5 as compared to the comparative glass-ceramic, 
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63. (Previously Presented) The method according to claim 6, wherein the at least one 
of Nb 2 0 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 2 as compared to the comparative glass-ceramic. 

04. (Previously Presented) The method according to claim 6, wherein the at least one 
of Nb 2 0 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 3 as compared to the comparative glass-ceramic. 

65. (Previously Presented) The method according to claim 6, wherein the RIvO is at 
least one of Gd 2 0 3j La 2 0 3 > or Nd 2 0 3 . 

66. (Currently Amended) A [[The]] method [[according to claim 6 ; further 
comprising]] of making abrasive particles, the method comprising: 

heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 50 percent bv weight Al? (X based on the 
total weight of the glass, REO, ZrCb, and at least one of Nb? Os or Ta?C K wherein the glass 
contains not more than 10 pe rcent bv weight collectively As? (X B z Oi . Ge(X P2O5 , SiO?, TeQ 2 ^ 
and V?Os , based on the total weight of the glass, and wherein the at least one of Nb? Os or Ta^Os 
is present in an amount sufficient to increase the rate of crystalline ZrCb formation f rom the glass 
as compared to a comparative glass-ceramic made bv heat-treating, in the same manner, the same 
glass free of Nb? Os and Ta 2 O s; and 

crushing the glass-ceramic to provide the abrasive particles. 

67. (Previously Presented) The method according to claim 66, further comprises 
grading the abrasive particles to provide a plurality of particles having a specified nominal grade. 

68. (Currently Amended) A [[The]] method [[according to claim 6. further]] of 
making an abrasive a rticle, the method comprising: 

heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 50 percent by weight AkCh, based on the 
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tot al weight of the glass, REO. ZrQ 7 . and at least one of Nk Ch or Ta^Os- wherein th e glass 
| contains not more than 10 percent bv weight collectively As?Ch. B z Ch. Ge(X P?Os> SiO?,^ TeO^ 

; and V?®!* baseci Qn the total weight of £ lass « and wherein the at least one of Nb20j_OLT§ ? Os 

is present in an amount sufficient to increase the rate of crystalline ZrO? formation fr om the glass 
as compared to a comparative glass-ceramic made bv heat-treating, in the sam e j nanner^ the s ame 
glass free of Nb?O s and Ta^Os; 

crushing the glass-ceramic to provide abrasive particles; and 
incorporating the abrasive particles into an abrasive article. 

69. (Previously Presented) The method according to claim 6, wherein the glass- 
ceramic has an average hardness of at least 15 GPa. 

70. (Previously Presented) The method according to claim 6, wherein the glass- 
ceramic has an average hardness of at least 1 7 GPa. 

71. (Previously Presented) The method according to claim 6, wherein the glass- 
ceramic has an average hardness of at least 1 8 GPa. 

72. (Previously Presented) The method according to claim 6, wherein the glass- 
ceramic has an average hardness of at least 19 GPa. 

73. (Previously Presented) The method according to claim 8, wherein the at least one 
of Nb20s or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline ZrCb 
formation from the glass by at least a factor of 1 .5 as compared to the comparative glass-ceramic. 

74. (Previously Presented) The method according to claim 8, wherein the at least one 
of Nb 2 0 5 or Ta 2 Os is present in an amount sufficient to increase the rate of crystalline ZrCh 
formation from the glass by at least a factor of 2 as compared to the comparative glass-ceramic. 
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75. (Previously Presented) The method according to claim 8, wherein the at least one 
of Nb 2 0 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline ZrCh 
formation from the glass by at least a factor of 3 as compared to the comparative glass-ceramic. 

76. (Currently Amended) A [[The]] method [[according to claim 8, further 
comprising]] of abrasive particles, the method comprising: 

heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 40 percent bv weight Ali Ch. based on the 
total weight of the glass, REO. at least 20 percent by weight 2r(K based on t he total weight of 
the glass, and at least one of Nba Os or Ta 7 ( X wherein the glass contains not more than 10 
percent by weight collectively As a ( X B?(X GeO?, P7O5 . SiCb, TeCh, and \\Q^ based on the 
total weight of the glass, and wherein the at least one of Nbb Os or Ta^Os is present in an amount 
sufficient to increase the rate of crystalline ZrO? formation from the glass as compared to a 
comparative glass-ceramic made bv heat-treating, in the same manner, the same glass free of 
Nb?Oi and Ta?Oj; and 

crushing the glass-ceramic to provide the abrasive particles. 

77. (Previously Presented) The method according to claim 76, farther comprises 
grading the abrasive particles to provide a plurality of particles having a specified nominal grade. 

78. (Currently Amended) A [[The]] method [[according to claim 76 further 
comprises]] of making an abrasive article, the method comprising: 

heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 

provide gla ss-ceramic, the glass comprising at least 40 percent bv weight A1? ( X based on the 

total weight of the glass, REO, at least 20 percent by weight ZrCb,, based on the total weight of 

the glass, and at least one of NbaO g or Ta ?: Q> , wherein the glass contains not more than 10 

percent by weight collectively Asg OaJ^O^JI^ based Qn the 

total weight of the glass, and wherein the at least one of Nb> Q> or Ta? : Q<r is present in an amount 

\ sufficient to increase the rate of crystalline ZrO? formation from the glass as compared to a 

» 
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comparative glass-ceramic made bv heat-treatin g ;, in the same manner, the same glass free of 

Nb^Oj and Ta 7 Os ; 

crushi ng the glass-ceramic to provide the abrasive particles; and 
incorporating the abrasive particles into an abrasive article. 

79. (Previously Presented) The method according to claim 8 5 wherein the glass- 
ceramic has an average hardness of at least 15 GPa. 

j 80. (Previously Presented) The method according to claim 8, wherein the glass- 

ceramic has an average hardness of at least 18 GPa. 

81. (Previously Presented) The method according to claim 8, wherein the glass- 
ceramic has an average hardness of at least 19 GPa. 

82. (Previously Presented) The method according to claim 11, wherein the at least one 
1 of Nb 2 0 5 or Ta 2 O s is present in an amount sufficient to increase the rate of crystalline Zr0 2 

formation from the glass by at least a factor of 1 .5 as compared to the comparative glass-ceramic. 

83. (Previously Presented) The method according to claim 1 1, wherein the at least one 
of Nr^Os or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 2 as compared to the comparative glass-ceramic, 

84. (Previously Presented) The method according to claim 1 1, wherein the at least one 
\ of ftt^Os or Ta 2 C) 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
! formation from the glass by at least a factor of 3 as compared to the comparative glass-ceramic, 

85. (Previously Presented) The method according to claim 11, wherein the REO is at 
least one of GdoC^, LcfeOs, or NdaOi. 
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86. (Currently Amended) A [[The]] method [[according to claim 11, lurther]] of 
making abrasive particles, the method comprising: 

heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 50 percent bv weight A1?(K at least 30 
percent by weight REO, and at least 10 percent bv weight ZrO?. based on the total weight of the 
glass, and at least one of Nb?Q < or Ta ? _Oy wherei n the glass contains not more than 10 percent by 
weight colle ctively Aso CK B»(X Ge(X P^O s. Si(X TeO? , and VoO^ based on the total weight of 
the glass, and wherein the at least one of Nb ? Os or TjjaQ & is present in an am ount sufficient to 
increase the rate of crystalline ZrO? formation from the glass as compared to a c omparative glass- 
ceramic made bv heat-treating, in the same manner, the same glass free of Nb ? Os and Ta ? Q^; and 

crushing the glass-ceramic to provide the abrasive particles. 

87. (Previously Presented) The method according to claim 86, further comprises 
grading the abrasive particles to provide a plurality of particles having a specified nominal grade. 

88. (Currently Amended) A [[The]] method [[according to claim 86 further 
comprises]] of making an abrasive article, the method comprising: 

heat-treating glass to convert at least a portion of the glass to crystalline ceramic and 
provide glass-ceramic, the glass comprising at least 50 percent by weight A1? ( X at least 30 
percent by weight REO, and at least 1 0 percent bv weight ZrO>. based on the total weight of th e 
glass, and at least one of Nb?Os or Ta? Os . wherein the glass contains not more than 10 percent b y 
weight collectively As;>(X B? Oi- GeCX P?<X SiO ? , TeO? . and V Z CU- based on the total weight of 
the glass, and wherein the at least one of Nb ^Os or Ta ?Oj is present in an amount sufficient to 
increase the rate of crystalline ZrO ? formation from the glass as compared to a comparative glass- 
ceramic made bv heat-treating» in the same m anner, the same glass free of Nfa Os and Ta^Qsiand 

crushing the glass-ceramic to provide abrasive particles; and 

incorporating the abrasive particles into an abrasive article. 

89. (Previously Presented) The method according to claim 11, wherein the glass- 
ceramic has am average hardness of at least 1 5 GPa. 

9 
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90. (Previously Presented) The method according to claim 11, wherein the glass- 
ceramic has an average hardness of at least 18 GPa. 

91. (Previously Presented) The method according to claim 11, wherein the glass- 
ceramic has an average hardness of at least 19 GPa. 

92. (Previously Presented) The method according to claim 35, wherein the at least one 
of Nb 2 05 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr02 
formation from the glass by at least a factor of 1 .5 as compared to the comparative glass-ceramic. 

93. (Previously Presented) The method according to claim 35, wherein the at least one 
of Nb 2 0 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline ZrC>2 
formation from the glass by at least a factor of 2 as compared to the comparative glass-ceramic. 

94. (Previously Presented) The method according to claim 35, wherein the at least one 
of Nb 2 0 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 3 as compared to the comparative glass-ceramic. 

95. (Previously Presented) The method according to claim 35, wherein the REO is at 
least one of Gd 2 C)3> -La 2 0 3 , or Nd 2 0 3 . 

96. (Previously Presented) The method according to claim 35, further comprises 
grading the glass-ceramic abrasive particles to provide a plurality of particles having a specified 
nominal grade. 

97. (Currently Amended) A [[The]] method [[according to claim 35 further 
comprises]] of making an abrasive article, the rnediod comprising: 

heat-trea ting glas s particles to convert at least a portion of the glass to c rystalline ceramic 
to provide glass-ceramic abrasive panicles, the elass comprising at least 50 percen t by weight 

10 
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Al z O* . based on the total weight of the glass, RBCX ZrO z , and at lea st one of K% Ch_orT^Qs. 
wherein the glass contains not more than 10 percent by weight collectively As?CK B 2O3, GeQ 2 , 
PgO^SjO^TeQ ^ and V z O^ based on the total weight of the glass, and wherein the at least one 
of NfchOs or Ta^O j is present in an amount sufficient to increase the rate of crystal line ZvOi 
formation from the glass as compared to a comparative glass-ce ramic made bv heat-treating, in 
the same manner, the same glass free of Nba Os and Ta 2 Os; and 

incorporating the glass-ceramic abrasive particles into an abrasive article. 

98. (Previously Presented) The method according to claim 35, wherein the glass- 
ceramic abrasive particles have an average hardness of at least 17 GPa. 

99. (Previously Presented) The method according to claim 35 3 wherein the glass- 
ceramic abrasive partic les have an average hardness of at least 18 GPa. 

100. (Previously Presented) The method according to claim 35, wherein the glass- 
ceramic abrasive particles have an average hardness of at least 19 GPa. 

I 

' 101. (Previously Presented) The method according to claim 37 ? wherein the at least one 

of Nb 2 0 5 or Ta 2 O s is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 1.5 as compared to the comparative glass- ceramic. 

102. (Previously Presented) The method according to claim 37, wherein the at least one 
of Nb205 or Ta 2 Os is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 2 as compared to the comparative glass-ceramic. 

103. (Previously Presented) The method according to claim 37, wherein the at least one 
of Nb70 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 3 as compared to the comparative glass-ceramic. 
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104. (Previously Presented) The method according to claim 37, wherein the RliO is at 
1 east one of Gd 2 0 3 , La 2 0 3 , or Nd 2 0 3 . 

i 105. (Previously Presented) * The method according to claim 104, further comprises 

grading the glass-ceramic abrasive particles to provide a plurality of particles having a specified 
nominal grade. 

106. (Currently Amended) A [[The]] method [[according to claim 104 further 
comprises]] of making an abrasive article, the method comprising: 

heat-treating glass particles to convert at least a portion of the glass to crystalline ceramic 
to provide glass-ceramic abrasive particles, the glass comprising at least 35 percent by weight 
AMX based on the total weight of the glass. RBCX at least 20 percent bv weight ZrCK based on 
the total weight of the glass: and at least one of Nb z Os or Ta? ( X wherein the glass contains not 
more than 10 percent by weight collectively As? (X B 2 < X GeQ 2 . P? ( X SiO ? , TeOo, and V?(X 
based on the total weight of the glass, and wherein the at least one of Nb-jQs or Ta?Os is present 
in an amount sufficient to increase the rate of crystalline ZrQ? formation from the glass as 
compared to a comparative glass-ceramic made by heat-treating, in the same manner, the same 
glass free of Nb?Os and Ta? Og ; and 

incorporating the glass-ceramic abrasive particles into an abrasive article. 

107. (Previously Presented) The method according to claim 37, wherein the glass- 
ceramic abrasive particles have an average hardness of at least 18 GPa. 

108. (Previously Presented) The method according to claim 37, wherein the glass- 
ceramic abrasive particles have an avei^age hardness of at least 19 GPa. 

109. (Previously Presented) The method according to claim 40, wherein the at least one 
of Nb 2 0 5 or Ta 2 Os is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 1 .5 as compared to the comparative glass-ceramic. 
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i 10. (Previously Presented) The method according to claim 40, wherein the at least one 
of Nb 2 C>5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline ZrOi 
i formation from the glass by at least a factor of 2 as compared to the comparative glass-ceramic. 

i 
i 

111. (Previously Presented) The method according to claim 40, wherein the at least one 
of Nb 2 0 5 or Ta 2 0 5 is present in an amount sufficient to increase the rate of crystalline Zr0 2 
formation from the glass by at least a factor of 3 as compared to the comparative glass-ceramic. 

112. (Previously Presented) The method according to claim 40, wherein the REO is at 
least one of Gd 2 0 3 , La 2 0 3 , or Nd 2 C>3. 

113. (Previously Presented) The method according to claim 40, further comprises 
grading the glass-ceramic abrasive particles to provide a plurality of particles having a specified 
nominal grade. 

114. (Currently Amended) A [[The]] method [[according to claim 40 further 
comprises]] of making an abrasive article- the method comprising: 

heat-treating glass particles to convert at least a portion of the glass to crystalline ceramic 
to provide glass-ceramic abrasive particles, the glass comprising at least 50 percent by weight 
A1 Z (X at least 30 percent by weight REO, at least 10 perc e nt bv weight ZrCb, based on the total 
weight of the glass, and at least one of Nb? Q^ or Ta?( X wherein the glass contains not more than 
10 percent by weight collectively As 7 Q^ B?Q^ GeO?, P 7 O v SiCb. TeO?, and V?(X based on the 
total weight of the glass, and wherein the at least one of Nb?Os or Ta ^ O? is present in an amount 
sufficient to increase the rate of crystalline ZrCb formation from the glass as compared to a 
com parative glass-ceramic made by heat-treating, in the same manner, the same glass free of 
NbjOs and T a z Os : and 

incorporating the glass-ceramic abrasive particles into an abrasive article. 

i 

115. (Previously Presented) The method according to claim 40, wherein the glass- 
ceramic abrasive particles have an average hardness of at least 18 GPa. 
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116. (Previously Presented) The method according to claim 40, wherein the glass- 
ceramic abrasive particles have an average hardness of at least 1 9 GPa. 
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